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(57) Abstract: 

PROBLEM TO BE SOLVED: To automatically perform 
timing adjustment of various clock signals (dot clock 
DC, clock signal CLX1-CLX4, etc.), in a driving circuit 
for liquid crystal display. 

SOLUTION: A dummy circuit 27 is formed on the same IC 
chip as that of the data side driving circuit (not 
shown) of a liquid crystal display, simulating a circuit 
per one step of the data side driving circuit. A counter 
26 measures a delay time (time that a signal passes the 
dummy circuit 27) by counting the clock signal OSCI, 
with the measured result stored in a register 25 for 
each frame period. A counter 22, using the value stored 
in this register 25 as the . initial value, counts the 
clock signal OSCI, while a decoder 23 forms various 
clock signals by decoding it. In the case where the 
delay time of the data side driving circuit and the 
dummy circuit 27 changes on account of a temperature 
change for example, the value is reflected on, the 
initial value of the counter 22, so that timing is 



adjusted in forming various clock signals. 
COPYRIGHT: (C)1999,JPO 
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9 fe^tmiz ^ixiitisr &<§-r 

1»B^-*llun«iai6<B>J>*< £ fc-WOEMSSrflt*-*- 
mrKys-B&<D®J£B*IW&a!lJtU 

•t«r«p»t-r*12»lH]K. 

1 fE«<£>12»j[H]gg 0 

[fi#Jg3] StrfE^-^JWBftHKtt, AA«-**W 
tfc#^0gg«t iOTW^f -!§-<£> 5; >9^m^^XUm 

[is*3S4] 7—9®^tm j &i5tiz>mk<D7 : —9m 
zrmt. m^-9m^t^m-ti>mm<oM^m^m 

bm sex - * tuztbieiig rose b#f^ * »i3£-r 5 ®isb#^ n 

[18*95] mm. ; f-9m%-mz*iLxyy<?-^-i> 

5 > i 9 mm £ tt5 * y x > 9m* t u 
fnrfsx- * & {centra $ tifc x y x - s*«jee *s gm, % * 
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IHM6] itrlE7 r -^i^i?K)lHlSS^J;o:fitlfE7 , y ^ 
-r - ^@BSli|5]-£«±lcjf^ £*t i £ «r4#m it5 
fi*JS 5 fE«g(OiX»ilH]gS. 

[if#>S7] W*:9l /jr^L6<D<prn^lcE®roKSj 

10 [000 1] 

{cffli/NT»ig/j:ffiI(ilH)K, C<o|ZttlB»gfcJ:»>1Mtti$;it 
[0 0 0 2] 

[tt*Oft«] tJe*<^ffi B B B^|gg<Dife{*:^^|ll4^ 

s^frx-h?), fta^/o?not, 94%** 9 

IhIEST'd 2 0 T-^J&iya^^SOii^i 
20 fi^fl/O^. ^0 v 9 2 0^3 012. 

[0003] S^HK^ny^Ott, €-gfl-e& 

5„ X — ^ Skill 'Xo 7^3 0 CO^SilCjoV S "C» 3 2 li|S 
SWlH]Kr-fe9, — 5fiiSE<7)l)^f #D a t a^A^^H 
Zb, riX^NfB (El7F(7DW-C*liN=6) <DBi^T f — ^ 
D a t a 1 ~ 6 JdUBfl Jfc*5, iS^lf ^rV a 

t a ?rNffi^SPBi-SS*li> ^-r-S^^^W*:— /W 
K^^yf 106a~f Sr^LttTFT 1 1 4<Dy— 

30 xMMizm&7 i —9ig ts-zepto-r zmmz-S: <Tz>~b 

* WW S fc * -c-fo 5. 

[0 0 0 4] 3 4 liittB • RteSSST'ife 9 , Bi^ 

ta 1 ~6 0p*>SIEriS&.H; , «£t,W£Ete;* 
L^S^tcigSlSte^tl-fcili^T 1 '— *D a t a 1~ 

40 Ks9:;t£*t3o 

[0 0 0 5] te/^7o 1 0{C*3V^T(i. HI 4 

10a, b, c. ••••••t, -fLfbiS^-rS^fSllCfto 

rJMrJcEMSn/tmiko^-^W-Mli l 2 a, b, 
c b&ft-rzwmtoi o otmi&ztix\>*z>. 

[0006] m±Xj£Mt 110 b7 ! —9\t^U 1 
12a, b, c. <D&$*f!i.iZMfcl.X* i-b})9X 

mcmmt> i Bi$.ztixi<*z>. &mmt±. ^m^i 1 
oa, b, c icy- r-9m 

50 Mll2a, b, c. icy- it 5 
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TFT 11 4^, TFT1 14^KM>iil^$ 
[0 0 0 7] tt*^*^!*, laifcf-^Bt 

ik, tft, mmmm. *3±w»«f**^ 

[0008] 106a, b , c , ttSt^S«±*-B 

-^Da t a 1 ~6 0®SEU^<^S:>l*Jti-57 f --^fS*§- 
Ml 1 2i:ffl*t5. 
[0 0 0 9] 1 0 4 |j:fy7 p ^t-;u K^^f 1 0 6 

a, b.c «rB»M«itaf-#«IBililB-efc 

9, *TPS«i:fc:»#S*i-C\ Da t a 1 ~ 

b, c, K:±e*-^H«^&#»i-5 

iEts) o i o 3 \^—#mmm&*7F-r. losa 

^3SfllliI»I3K-Cfo*}, 1 10a, b, 

[ooio] rc-c\ jfeae«#is«*&$iifc*3t«*» 

110a. b, c, hS1£^jgS$flTV^S 

TFTiuiityftnicfts. ^u, y*-*mfm 

112a, b, c, W&7—*t>W&£tlX^Z 

t. * y-x wfetmm * tt-c 5 t f 

ti i4t*Lt«»«i^t$ixa. -fttto^ * 
XMBIHaili 0 5(c:J:6SiE^SEi:x-^{|iliiaiElte 

1 0 4*ci6*^aEi<o*js^a*tsi-sJKfi-fe^i 1 

6tfftm£tiZ>^k^tj:Z 0 I7 0te:/y^- 

^0l8Tfc9, «-7 f — 1 2 a, b, c, 

BHfc^- * ZtiZ iHmr. — ?f&<Dfe 

{CTFT 1 70a, b. c, Sr^Ltyy f t-'^ 

■jBEtaiani-s. 

[0011] r!)ft-^BKl 7 oii, ifSffill- 
5 >^SB^d y ; 2 0^6flt«Sii5 
^yft-^ - ^-f^^ff PR^SlK, TFTl 

7 0a, b, c t^LT#f-#«t*l 1 2 a, 

b. c ^<*/l^^6ffc||*ftft^!> — 5*«E 

VPWPf5 0 H4<0^y ^-y — ^lHJH^Jtt^/U 
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[0012] JJMC, x — ^ftlffiBftlHlK 104 Of¥ifcffl&0 
5«r#SLStWt^o il^^*C1 2 0, 1 3 0, 1 4 
0, 1 5 Oftis? b l/'^^tfc^ I2l6fc^-r^a(75 

^dco r s j mmizmox 'h* u-^wc 

bZ> 9 t/c, ^Py^«*CLXl-CLX4ll\ 
(ffCLX2-CLX4(l ?oy?fltCLX 1 

io it, ^K^h^n^^DCo rij hsj, r 2 j w 
^3j ««i*r*t«t«**^-eif^a. 

[0 0 13] i/V b 1 2 OtCftl^ 

fAAS^it/WAASiat 6-*AAflr*DX*sJ: 

^ MW<-"# 1 2 1 a <omMt AM^DXfe 

i^p^^fitCLXiW: 'H' i^/i^e*>S4* 

JSI8f3: 'L' U~</WCfc9, ^o«^«tCLXli> 
20 ^5, 

[0 0 14] 1-2 1 blS^ *-Cfc9, 

* ^ * 12 1a (DffiAjf^^SgfSo «£o 

AMtD x» p y ^«»c L X l 

^{f-g-fi 'H* i/^;Hi/j;5 0 &lc:, i2icl^oy 

12 1 b<offl*«#3&s«l&Six, «»A*W:tt^oy 
^flf-CLXl (CLXlOggif^) ■ 

30 [0015] «ot, ^oy^«4CLXl*5j:t5A* 

K>fw^^ 12 1 cnttiJj&s^J^^f—y^^Vtm 

*©»Aicj3tt5>f yy<-* i 2 l b©UJM 
d K>f # 12 1c iciotsesn; 

4 L ' l/^/KOffl»ft*iW * 12 1b 

40 [0 0 16] ^oy^iltCLXl^Bt; 'H' 

L^sWCttofeB*ttAAtt^DX£* ' L ' U"</Wc:#3 

? a 5/ ^ K^f >v<— * 12 1a Offl^(f^-{i 
'H' U"</WC*0, >f >v<— ^ 1 2 1 b <7}fcByMf 
*L' ^;H:^5o t£oT, ^/<-^i2lb(^)W 
(0 6C*J^tSRl-OUTl-e/Tt) A 

[0017] ftC, 12 2a|j:^D5/^K^W<-^t 

l-OUTlioct^P y^m^-CLX 1 *s*>?rtt|& 
50 SftSo ZtlK J: *9 , Iff SR 1 -OUT Id? « H ( U 
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fvy? 1 2 2 aCDffl 

2 a n yp 1 21 a <Dti\Mt^$: 

[0 0 18] Rl:, 122bWW<- 122cli 

*X*h*), ^^y/^l2 1b, ^n y nV>^ 
-*l2 1c, t^fc8tt$ntt^o (1U 
^ K>f^<-# 12 1 c*5iV^P 1 
2 3a E<5£ft"Cl^ft^n y^fl^CLXl^ 

(B 6 icjoi s r i - out 2 -e«^t) if # 

SRl-OUTll:»U, ^oymCLXlO* 

ffl n «rt«« l fcflMric ft a. 

[0019l":^±5l:, ^n 7 nVWWl2 1 
a, -Y>v<— # 12 1 b*S«tU^P hV^-^ 1 
2 1 c hU^^ 1 2 O^Ilgi WU ^ 

K«Y >v<— # 1 2 2 a v -f * 12 2 b*Scfc 

K-Y W<-# 12 2 clil2glMt 

m-^D X ^ n ^ if -^C LX1 O^ffl^ofli^jg 
S"*fc«-W*ffl* * ft £ r fc tc ft 5 e 

[0 0 2 0] ->7h^^l 3 0, 1 4 0, 1 

5 0li^7 h i^^^ i 2 0 fcR*i:*«Sft, 
r^f^CLX 1 tC^f IT#^ F^P^/>DCW 

rij T2j JBJJ|*5j:tf T3j JlWfcimffl^xi 

AyfeVPy^iBfCLX2-CLX4l:iotEB*ft 
£ e ;L<D*5Jg:, '>7hl/^^13 0', 14 0, 150 
<D&m<DltiJjm^te, i/7 hL^^^l 2 OWM^ffl 

T2J i^^^J:^ T3J «)H««tffi«^ilA/*:t^^ft " 
fi, i6^SRl-OUTl-SR3-OUT2l: 

^<3oi§® $ *fc« u < ft 

[00 2 1] ftcfc:. 160a, b, c. I2NAND 

li, ttfSRl-OUTlt«fSRl-OUT2) t 

ONANDSS^ffPo 16 2a, b, c, 

W<— *-C*>?K NANDIhJK 1 6 0 a , b, c, 

<om -f-SrRteU ^ff^-SL 1 -D a t a 1 „ S 

L2-Data2, SL3-Data3, *&?)1r 

[0 0 2 2] COgS, @6IC*t i5C MSL 1 
-Datal, SL2-Da ta2, SL3~Da ta 

3, tt, #(BMtSRl-OUTl, SR2-0 

UT1, SR3-OUT1, <k, */rfc»U"C 
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» 1*4 j «W»ftfctti*«#i:<ottaafc»U<ft9, 
*Kyh^py^DCO T4j mRW^V^W<:V 
U K^y h^n-/^D Ceo rij j^^^oHH^iSg^^: 
• fc«*fcftS 0 LT> Kft-^-i: 

LTt^M-^ y f 1 0 6 a , b, c, 

{Ctfe&£ft£r ££±9, Htfc^— *Da tal-6^ 
f y f 1 0 6 a , b, c, tc* 

[0 0 2 3] ftic, #>f^y^0B^"y^2O^ 
10 «:EI7S:#flaLKWf 5o BK*5^T 2 1 ttMSJKISK'C 

y^ff^OSCI^t5o 22tt^^^T*9, 
7k¥lRlffl«-SrHSYNCCoSi±0^R»!LXy"fey h£ 

TASRitfetiri^a. 2 4 tin— * y — jc^3— ^-e*? 

2 3ttr3-m9, # 2 2<7>m 

*S^D X jo it;^ d y ^MC L X 1 -CL X 4<D 
[0 0 2 4] 

fc®IS^*3V^-C«:iififc«#Da ta* r 6 J ffiCML 
t^iy^b-r , t^*-;>KMyf 106a, 

b, c, KlftltSf y^*-^ KBHBtt Ky h ^ 

ny^DC^) T4j fff^B*oT*5 9, ^-fyf^* 

t-i o 6 ^v^f-^fit o^Mfy^y >^#-e 
^ h7^ Mti«#6*tftt\ ztuz* mcv> 

^NANDlHlSSl 6 0 a. b, c, KStLT, 

h is i?**<Dh b. Kyh^Dy^DCO 

f *Ui, -J-^TVu*— A* Ktiffldtt Ky h ^ p s> ^ DCco 

[0025] rcoaft*«r8awLr*5<. 1216^^^ 

40 jCfi, If ^-S L 1 -D a t a 1 , SL2-Data2, 

SL3-Da t a 3, Oli^^iTO^-l' 

^ ^^11^ n y^m-^CLX 1 L X 4 <D5i± 9 * fc 

— &Lft^o 

[0 0 2 6] ^Jx.^, m5<D\B\m&TFT miSt h 7 V 
^^^) i:ioT»/«t5i, gfSL 1 - Da t a 

1, SL 2-Da t a 2, SL3-Data3, <D 

T5 0-2 0 0J nsecglt'M, C 
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T5j fgfcS^li r 6 j f&*Tjigg-r^t> «-S§-SLl 
— D a t a 1 , SL2— Data2, SL3— Data 

[0 0 2 7] ^J^.IS,114WJ: p/«c1f^»c*j^TI4, * 
^ii-y-v^w*— K*-f >f 106 a CioT*- 

0 6 gCiot*- /PK^ixaipJfcr. bfrmtbix 

IS, ^.KiCrtJC-C^— ^«IE»SISl 0 4WN;>/ 
-^y-iya-y2 4&&f£LT&iI#*-Y>' 
[0 0 2 8] Kf±«>,fc?k:, $£*<£>S£ l g i -r-!'*:7'W<7> 
L± Si-rat*^ 5 :^WS©*flEasK<fc*>, sBg 

[00 2 9] £««Wtt±ttLfc*WK:«*T*3;h,fc 

C bZEftb LT<^5. 
[00 30] 

If ^fiwf - ft S H 5 £ 4r HJir 5 

mm.&mwi-rzmsh&ux'kox. miz<v? «=> * ^*i-§- 
assess t &jysi- a r 1 £ t-s. 

[0 0 3 1] ^bld. IS** 2iE«0«/£K;fco-m, 
ll*Jfilffitt<Dil»ilSIKfc*5V»T» BWE^— i?WBIMa 

[0 0 3 2] SfelC. fg^JS3IE«oeifig^*)oTli. 
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is, m'SL'yy v \si/*9<D>}>-ti< t i> 

[0 0 3 3] Sfc, IS*ig4lE«<0^lCfcc.-CIS, x 
Z^bbftWib-fZ. . 

[0 0 3 4] 3<bl-, ff*:^5ia«cDflimi-fooTli, 

i»*«4ia«oK»iiH)8Sic*i^-c, hifiex— ^m^i- 
&*u HufEa$gBfra&i3giEiesi2. mm-y? hu^** 

A^JSlc&Uiex- * j^lc:fn»P £ tilt -7 V 9- -y - s^lffia* 
ftWLb-fi,. 

[0 0 3 5] ^^(C, IS*Jl6f2ttcD«|^lCfcoT:ii, 
[0 0 3 6] ff*:iS7fE«(D«^(c*,o-CIS, IS 

*m i l 6 oftrn*»*-e*«)B»Btt**ri-s - £ 

[0 0 3 7] IS*il8lE«cOfl|^lcfco-Cia, f» 

[0 0 3 8] 

40 i. mimmmm 

t-s„ « i nife«tt^f|c«A»H 4 tra»T*>a. * 

it. x-^fiJ^EdlaJggl 0 4(DffiffiK'bia5lc:^Lfct J <?5 

-yT'/W-^K^'f-yf 106a, b, c, Ic&tt 

KB#Ffll4 h ^ o ^ DC© r 6 j 
(&l-g2:3£$ixrv^ (^J^.IiEl6lc*3l1-5m-^SL 1- 
D a t a 1 lCf^K.T, {f#S R 1 -OUT 1 b S R 
3-OUTi <t^S«5«r^:ofc•t ) <o^ffi^^e ^ i^5) . 
50 [0039] f"( $>?\B!&zfo-y? 2 0 b\^ 
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[0 0 4 0] Ellc^o^T2 6te;t7 ^l^^Xh^O. fOS 
TARTAMl:^lt5i^ 'H' U^WCStJ:* 

OfS«^Tfc*9, SiEfslJSJHf -^V S YNCOTU 
[0 04 1] 27 tem&s<*sW7v2 y9 \ 0 <Dm*&& 
x-^i^iiSjlEJKl 0 3£«|^LT^-C-cO[h]&§ 

mmm^ i o 4^±u^>://u*~- >\> v*>< y=? i o 

6a, b, c <d r i j a*>fc9<7>««i:ra«^* 

/#£*XT^5 e -T<Cto*>, ^5— HIS 2 7 tt, 
K>f >v<-* 12 1a «lc*JfEt5 9*v9 K-Y 

* 2 7 1 fW*-* 12 1 b^C**j£-f 

^ 2 7 2 ^ NAND0K1 6 0 a ^^ftt^NAN 
D®&g2 7 3 ^ ^y^l62aWJj:t5^^ 
— * 2 7 4 t^^-^K^^f 106 a ^id 
^iStSfy^-zUK^^ >^^2 7 5 3 

[0 0 4 2] i^^^Jh— yWK^-Y 5/f2 7 5(D 

2 6c0STOPA^5S^^^tLT^5 o * It, # ? 
2 6 CO S TAR T A^SS^oiU^ p y9 Y<< 

* 2 7 10A*M8iCliA^f^DX^«t*&$*tS 0 ^ 

o 3<Dtt&Tzmmm*km--<oV'( x (tft 

[0 0 4 3] EK2 712, iS±-CC0 

P^^iSS^^#5fc^tci7 :f --^^iiSIJlH3BSl 0 3 co 

[0 0 4 4] fcfc, ^^JS^SIOSIlf^^SiP^'r^o 
[0 0 4 5] 41\ *¥B«l(t*HSYNC*4±5 
fc, ^7^>^2 2^>yir^/ l*i?*9 2 5<Dft® 

d y ? if-^o s c i &3L±z>mi<z # v > >^ 

y^^h^oo7^-^2 3{:«tf^Jx5 0 f^-y 

xi-cLX4«^n, cnfe^x— ^wazftiaB 

<< y^ 1 0 6 a i65B»$ft5« 
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[0 04 6] * Its ffi&IB #D a t a ttffiJSMlHlBg 3 2 
fC*5^"C T6j fflcOjggLx — *D a t a 1~6(£®W1£ 

^;fl06a, b, c, <DA*S»fc«J&£;h,a o 

£*UCfcf9.* Hfe'?*— ^Da ta 1 ~ 6 ^U^://^— 

/I'K^^yf 106a, b, c, tC^y^Ztl, H 

3Rffi 10 0 ^S54ft*s*^StLS 0 

[0 0 4 7] — *\ A*if-§-DX^ 'h * 1"<M£$L± 
Zt, 2 61,^131^X9 v y9m-%OSC I <D$ 

10 ^> htffflteZIXZo :^)AA«tDXI4^oy^M 
>v<— * 2 7 1, ^ W<— * 2 7 2, NAND0K2 7 
3, *5±^V/W2 7 4t^LT Uj 
oojgjg$tt, fy^-^K^^^f 2 7 5^)»Ji 
^LT, SfeJC*^^*— /UK 
s^2 7 SOWi^BBiSgiBLfeft, «SR«BEVDD 
2 6<DSTOPA^«StC^p»0$n5*^> # 

A^ff-^DXi, ^5 — IS1K2 7coW^m-§' ( h, 
*2 e^tffrv M^ORAtBl 0 (b) - (d) K 
20 Tj^f 0 

[0 0 4 8] jk±o»^s, &&¥fc3tmmmz&m$ 
n5 0 tit, r i j ^7 j k (x»i7i/-A) # 

* 2 5tetfc«&£*L£i:, 2 ecO^^V 

C3ft«*'?>'^2 2^«*&$*tfc»^, ^<n#V> 
tiff-tris* 2 2l^lt5^^> h^»3ffii LT7°y ir 
30 yhSW, 

[0 0 4 9] ^5-@B2 7(2y f -^^ii«I 
InJggl 0 4 iH-^itRii:P-ypt^^jjc$}iT 
x — ^ftHWilbiaKi 0 4co«-^J:^>'^ p 
^-^K^^^f 106a, b, c t t^Sra— 

»**C*<3V^-C^^ 2 2»C*5*t6«J»ltt^7 p y-fey 
ty^DC, AAflfDX, ^iT^^ n ty^jf^CLX 1 

[0 0 5 0] J*»i-*tli, ^9^22 co^j^ffi^s 
TOj ^*ofcfc{KSLfcti*iD«#DX^ft»^Hl 

o (f) Jc^i*J;p>ttco-efctt«, ^->^26o^ 

->yh^lC)Si:-C^[)^ 2 2<75«3»iffi^R^Sixfc 
t8^<o^DX^a6?gl2l^l2l (g) ^fJ:5J-*5 0 
[0 0 5 1] cog*, ^-^{RiliZKilHlSSl 0 4^iU^ 

fyy^^K^^yf 106a, b, c. K:*i 

50 WS»jS*|B* s »«**t5 0 *t>-t<bBi4fc7 f -*Da t 
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n y *JB*#Tfiy£*Jh/C< ±ffiigttB#IWli, 
B«7-^Da t a 1 -601^>^!; V^-f ^ 

t^M^K^^yf 106a, b, c, fC*3 

(tSI^V^^— )VY<0#4 % V^li, WO&^r — $ D a 

fc, »«*ft»fcJ:o-C9 f — ^HJB»EII8l 0 4*>5l* 
lity^-yuK^^yf 106a, b, c, 

[0 0 5 2] ^?y^2 6^!>yh^7K¥ 
PWif -Sth s y n c«-ctt4 < *a:m)W«# v sync 

mc\cjjV>* 2 2KKi!*LT^5&£ili, ^^-018 

[0 0 5 3] 3gJg[I]&2 Hi, 7x-Xd^ |s 

•/l— 7" (PLL) ^LTMU *¥HH«#HSY 
NC, iBHffljt^VSYNCt^ny^tttOSC I 

[0 0 5 4] fc*5, ±E01.tC*5V>T(i7 !r — ^j^ffifftlH] 

bi o 3o-^^coy^-iEig§2 7tB»n-»»oa 
iift<**«»oiij8«:«*i-a^i^"C*a. #Jx. 

^A-*— A- K^^/^f 106e 4 ^OiSJEB^Hl 
5Ctl:/j!5o ;d^MwW12 1 

a , * 12 1b, ?oy?M >v<— ^ 122 

a , 4 * 12 2b ^*MJ;LTmb«rS»i-5 4 

g^y^-^^, @i^^W2 7ilcffM 

[0 0 5 5] CCD^3\ ff*—(D?B*/? K-Y>v<— # 
Jix — ^««Z»iaBtRI«^^ny^CLX 1 

fc, # 2 6 <7>«-JB«e*fi, ^05/^CLXl^A 

■fey hsns^iicfts. 

[0 0 5 6] 2. %2%ffi&m 

[0 0 5 7] EUC&V *T 1 100 liffoi^n v** ? #V 

«»tfeix-Ci/^o 7>^«yHi02^ltajSii 
fc»*jfcii?>f hXM* Ki 1 0 4rtco«®co^^-i 1 
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0 6, 1 1 0 6, &£Tf2&<Djfo{ ? D >f X 7 

— 1 1 0 8K±oTRGB<03IK6K#«£n, **Vp" 

R, 1 1 1 OGSitfl 1 1 0Bti»$ix, 

[00 5 8] M/^/H110R, 11 lOGjoit; 

1 1 1 0B^ligl*»^II^^taWLfcI^ 

10 y ^ 2 pii3oOfti/^/H 1 1 0 R, 1110G. 

111 0Btc*i§LTS9:f1\ 3oo5t-ooffiS/^ 
-e*9; »Jft^<9^*fc:is«tt^worn«itor^-c 

(00 5 9HIU 3 o<D«fi^^KO«ffllllSE3fl*»3fe. 

20 n y ^ 2 7 j-t tjs'J^ ^ >r * v ymmrr z t x v \ 
cti<b^s^^wcj;o-cas»$n^fi, *v 

^nr^T y^^y XAHl 2(C3**rRl^^A*r*n5o 
^^P^fy^T'!) XA1 1 1 2fc*5V*-Ctt\ l/y K 
(R) *3±t/^u— (B)<a#ri* rgo° j ftlfbJx, ^ 

y->- (G) ^#iiBjii-5o «o-c\ #fe<z««a^ 
#t$n, JS^u-^xi 1 1 4^u, y — 

[0060] 3. msnmmm 

[00 6 1] EUC:J31*T^— y-^/P3>-tf^ — * 120 
0 fi, tf— K 1 2 0 2 Sr« Afc*f(:S8 1 204<h, 
SMj-tW ^7^^ 1 20 6 i^e>«^Jc$*XTV^o ttfi 
7^7^^ 1 20 61^ m 1 XNHBIOM/^K: 
^7-7>r;^i:/<^^7f h t*#»Di--5r 

[00 6 2] 4 . 

**Mtt±abfc**jgtt*c»3esix5tiD-eji/j:< , 

40 [0 0 6 3] 4. 1. ±E#HJ6^«8Jc*5t^rii, SiE 
HMS^VSYNCCHfflLt*^* 2 6(0^^^ h 
jB*^l^^^2 5C7yflt^ 7 7^t5^^; 
v^fiSKP»3ff-§-v SYNCa^«/r^>( 
Sr«fflLTtJ:^o «itrf» l OfMHJHL l^HH-C? 

[0 0 6 4] 4. 2. ±E#**?B!BJC*5l^Tli. X~ 

^WffitblHJK 1 0 4*JiW^7 p /i/*-;uK^^ 1 
0 6a, b, c, 0®S^ra***5^«>fC^$- 

50 filHaiHliS 1 0 4^±W^*-/uK^^yf 1 0 
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6a, b, c,^ S#09«l«m&iN£U Z<D&%: 

[0065] c<Dmmmm<D^mm^siZ7r-r 0 ms 
izjs\,*x&* 2 6co^7^> hf^ihSTOPiM 

— ge^x — **ll 1 2 aWSttSrittftlfflttA 
2?b*0>5o iliSi^^^iS^cA^lffDX 

1^7^— ^IMI^tljlHlK 1 0 4C0^^ h 

m-^C LXCioteS^tl^o NAND1 
60a, 16 2a ^^Ltt^U 

^y^ffSL l-Da t a li^ffi;f)£ft, ^>"fj^ 

—/U K*^ >>f 106a ^ON IsXW&it^n a t a 1 

ri^-^j&ll 12a tcm^^tl^o 
[0 0 6 6] — *\ #?>-*2 6T1j:DXI:j:^^> 
hM#?£;ft,T*5>9, x-^i^l 1 2a^^*/l^^K 

J&^ffi^ft^D a t a 1 tc J: 9 # * > h^ltf 5 C # * 

ir^yh^n^o i^^^ 2 ^ 

^13:, SEPM^VSYNCWM^b^!?^^ 2 6 

[0 0 6 7] ^(Z)J;p«[cj;ti^ ^^-0^2 7 

<D^-*jgjU 0 2 a(Cii^8#P^SiJ^(7)^^tc:3l#ttlLj^ 

[0 0 6 8] fc*5 % A^f^DXI*^P.y;Mf-5§-OSC 
I OffiA^^V h bTU^£;ft£^w;*T*fc5fc#>S 

[0 0 6 9] fttlOx — *j$<Dffi^£]&9aibT® 

®K>mLxmi£mm-tz>m&. ^»>^2 6ij:7^ 

1 1 2 e^fbffi^E^ffibT^V H<?lh-r -5o * V 
£Mb3l#, 1/2 bfcffi***:^ 2 2tryyir^ h 

t5c j 4. 3. mmm%ft\c7?-*wmM® 

BS 1 0 4:fccfcU^>:/A'*— K*>f 1 0 6a, 

b, c s^coigjgB#Fa^a!i^L, znf&m^m^ 

[0070] z^mmrfffixDmrfrnzm 9*c«*-. 09 
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K^Tte, 2 6C7>^7^> hfflhS TOPK 

(1, yy ^-t-^lHlKl 7 0(C^V>Tx~^i^l 1 2 a 
(cHiip^ix^y y — > > m i ^V-^y R y^—/u K*^ 
106a ^^bTffi®MbfcH^m^*D a tall: 
m^t^^i ^>^^S#ffibrA^bT^5o SiE«*§ 

[00 7 1] ^rCD/jS*, NAND 160a, <4 >v<— * 
10 16 2a ^^bTi^^^y ^ >^f^S LI- 

Data l^$n5„ — DXCO^^HufC, yy 
^^ — i/fj * V^f^PRlC «£ ^ON^ftlfcTFT 1 
7 0a ^Lty^f-^SffVP^-^jgi i 2 
afc:tef^n;*;ft/0^ 0 t£oT, ftE^^F^tC^Da 
t a 1 ftm&m tlX *<^*<DX\ ^^v^ 
10 6 aMNt5tDa t a 1 iCf*:/ y ^ — v^EE 
tf&ffiLXtiit>t$tlZo 
[0 0 7 2] £fc, #£>^2 eXltDXlZjLVXV^ 
hWlte^ftT*^, ^^/^»^®»9ffi^tt^:D a t a 
20 1 iCj: <9^^^ h^jh-t^o *^^26M^yhg 
K^^^ 2 5 KyyJ-Zth^ ^7^-/UK (Xtt 

2<D$JMmt VX-fV^y h£tlZ> 0 fc*5, 
u^^2 5W7 7f^^^y^(t illiiiifv 

T'O^F«^±Mig^^> ^•)^26^M7^ft 

[0 0 7 3] r^i^^Kifrtf, ^-Ie]&2 7 

30 a*\ ^ e V<^K7)iiI^®«c^|liZ2 (±T 

^^4-bfti^J: o l<c£tiZ) 0 tfcoT, r^Sl0 2 
aJi^^-®^^o^^o^y^-(Dx — ^j^<b^5 0 
^7-«l 0 2 a ^rii^^ai^COfc^^ffi^T^ 

[00 74] 4. 4. gJ4CO«0cfC*5^-C^T f — 
SileJ&g 1 0 4$5J:^V^ B /i-^— /i- K^-T 106 

a, b, c. (DMXtZjS*, *X&j&&£. CZ> ^5, C<0 

Wy^-zUK^^i/f 106a, b. c. 

40 C*3ft5giE^MJ: 9 fcx— ^ftHHSilHlK l 0 4tc^5*t 

0gg 2 7 n y {7 K-Y * 2 7 1 , ^ # 2 

72, NAND082 7 3, fcWWW2 7 4(0 

[0 0 7 5] 4. 5. «±^**«Xtf«««l-#l* 

^1 0i:llgUa«±f-*«S*t5^i«rl»«^KMUr 
^^^V^[«lggyc3^^2 0tfS^<^/uyci 

50 y? 1 0^afi±(«Ltt6^ o 
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[0 0 7 6] 4. 6. m2$s£Xtm3nffiBffizis\,*X 
y-f-/u=i>t?^ — * i 2 0 0 b&mftztiK ztibtlft 

[0 0 7 7] 

x - * MEM BK *> 5 t y 5 -0B cnm&tirffl K 

[IS 1 ] * 1 **»*^^>f S V^lHlSS^n * 2 0 
[B2] m2*J£^^C0^ B e B ^P^o:^^ 1 1 0 0<D 

[13] m3nm&m<ns<~~y-r;i>=2>tfzL-- * i 2 

0 0 CO JESUIT* $>^>o 

[04] ttX<Offi£»^|£K^J:V«lXft^llBOtt 

[ 0 5 ] t* *oK**«sgiia3 ± xim 1 jib<z>8£ 
me] B5'w>f sv^-*— h-e*>a, 

[EI 7] t^^O^^ S >^\3\^XJ 2 0<D^O y 

[B8] Mi mmmmcommm<Dyx3 y ?mxz>z> 0 
las] minK&m<Di6k<DKmm<Dzf* ??mxh 

[BIO] ^l*S£^ffiO#a5<D^-Y ?y^t- H 

1 0 K^^;uyp y ^ 

2 0 N5^Bi^oy; 
2 1 JBtKHK 

22 
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2 3 f^—^ 

2 5 U-^*^ 
26 

2 7 ^5-016 

3 0 7-^*1/0^ 
3 2 fBMPBlHJBS 

' 34 JftJB • RtelHliS 

100 mMU 

10 4 *IMR|IEIK 
10 10 5 £S4liranielK 

106a, b, c, t^^UK^^fyf 

110a, b , c . *3£«*R 

ii2a f b, c, f-*m-%m 

114 TFT 
116 ffogjir/U 

1 2 0, 1 3 0, 1 4 0, 1 50 '>7FU^^ 
121a ^PynM^W 
12 1b 4 
20 12 1c ,?By?M ^ 
12 2a ^ n y ? K-Y >v<— ^ 
12 2b * 
122 c ^Dy^W^W. 
12 3a ;oy^M >v<— ^ 

1 3 0, 1 4 0, 1 5 0 v^7hu^ 

16 0a, b, c , N AN D[h38& 

16 2a, b, c , A # 

170 zfy ^-v— v?i3K 

2 7 1 ^ 
30 2 7 2 

2 7 3 NAN Die] 88 

2 7 4 <Y * 

2 7 5 ■irv;/A'*--/l' K*<Y y?- y^>^m 
iP) 



[B3] 



IB7] 




1202 



1200 



1206 
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0SCI 



1/ 



HSYNC- 



22 



0-2 u- 



1/ 



4 



■Z3 



-DC 
-DX 

-axi 

-CLX2 
-CLX 4 



ftmw-i i 



-119 7 4 6 



mi] 



[16] 



5-4S.-J9mb?UvO 20 



21 



OSCI 



HSYNC- 



VSYNC- 



u 



22 



25 



OUT 

CLK L>V>L*>> 
IN 



1/ 



5 s 



23 



26 





OUT 








START 




CLK 








STOP 



-DC 

-DX 

"CLX 1 
-CLX2 



OK 




DC 
OX 

. CLX1 
' CLX2 
GLX3 
CLX 4 

SR 1 -OUT1 
SR2-OUT1 
8R3-OUT1 
SR4-OUT1 
S R 1 - OUT 2 

SR2-ouT2 

SR 3 - OUT 2 



SL1 -Dotal 
SL2-Data2 
SL3-Data3 
SL4-D*U4 
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HOD 



llOe 



105 



i£2 



I7O0 1 



100 
ITO 



70b ITOc 



^2tf ^pf 
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OSC1 



DX 
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(a) vsvnc 
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(g) DXtfUHft} 



